1. The dayglow, anomalously bright, global UV emission from excited H and Hu, is generally thought to arise from a combination of solar fluorescence and photoelectron impact [Yelle, 1988] with a possible additional energy source in the form of particle precipitation [Shemansky, 1985] . Recently, Liu and Dalgarno [1996] have been able to fit the UV spectrum of the dayglow with 2. The Jovian exospheric temperature is higher than that predicted by solar EUV heating alone (by a factor of The system of thermospheric winds on Jupiter is regarded as a likely candidate for explaining the above discrepancies. These winds presumably flow outward from the auroral regions due to the high-energy inputs there. Inputs associated with both particle precipitation and Joule heating within the auroral regions have been previously estimated to be ( This wind system may transport some of the energy deposited in the auroral zones of Jupiter to the rest of the planet, and so provide the extra heating required to maintain the high thermospheric temperatures. In addition, the transport of ionospheric plasma by winds and electric fields could conceivably decrease the model electron densities and shift the n• peak to higher altitudes. The potential role played by supersonic flows in such a process has been explored in the modeling study by Sommetie et el. [1995] . In addition, there have been studies which indicate that the upper thermospheric temperature profile may also be largely due to dissipation of energy by gravity waves and global precipitation of energetic ions [Young et We assume, for the purposes of this paper, that the auroral (and global) atmosphere is in hydrostatic equilibrium. We investigate relatively low (subsonic) horizontal velocities in this study (see Appendix A), which 
where nt is the coefficient of turbulent thermal conduction and cp is the heat capacity per unit mass of thermospheric neutral gas (section 2.2). Using n;t --cppK (see equation (25) 1. At the lower boundary, vx = vv = 0 and constant altitude z = 357 km (P = P• = 2 pbar pressure level), with altitude zero at P = i bar, situated a distance Rg from the planet center.
The vw (%) at the upper boundary equals vw (%)
at the adjacent pressure level for the same latitude and longitude 3. At the upper boundary, w = DP/Dt = 0 and is determined from the continuity equation (section 2.6) at other pressure levels.
The first boundary condition is arbitrary and will have to be relaxed in future calculations which attempt to connect the model thermosphere to a realistic distribution of stmtospheric velocity. The second boundary condition physically corresponds to the breakdown of the fluid-like properties of the neutral gas with increasing altitude, and the corresponding decrease in hydrodynamic momentum transfer.
Energy Transport
The appropriate equation for energy transport is derived from the basic equation describing the change in enthalpy (per unit mass of thermospheric neutral gas): 
Where N is the total number density of particles, and the no and 7 terms in Table 2 (see also section 3).
Energy Deposition
The neutral species in Jupiter's thermosphere are directly ionized by solar EUV photons on the planer's dayside. They are also ionized by energetic photodec- The major sink of H + ions in JIM is, in fact, the charge transfer reaction (5) in Table 3 , where H + is neutralized by capturing an electron from vibrationally excited H2. Although much work has been done in explicitly modeling the populations in the different vibrational levels of H2 [Cravens, 1987] where nk is the number density of a neutral or ion species, vk is the horizontal velocity of this species, and vzk is its vertical velocity. These velocities are the sum of two components. First, the velocity component of bulk flow is computed as described in section 2.1. For neutral species the second component of velocity is the diffusive velocity, which arises from collisions between neutral atoms and molecules. This velocity is calculated as described in section 2.4. For a charged species, the additional influence of electric and magnetic fields generates an additional drift velocity, which corresponds to the contribution of that species to the total current density. The calculation of electric current density is outlined in Appendices A and B.
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The symbols qk and l• in equation ( •ooo. ............................................................ . ........................ The fastest winds in Figure 3 on the nbar surface occur in the strong outflow region situated at longitudes 2200 •< AH• •< 700 at the boundaries of the auroral ovals. This outflow, characterized by wind speeds up to 35 m s -•, is predominantly driven by a large pressure gradient between the inside and outside regions of the ovals or, equivalently (for a constant-pressure surface), a large altitude gradient (equation (6)). As described in section 3.4, it is the difference in chemical composition and the consequent effect on altitude that is mainly responsible for these gradients at this pressure level. It is important to note that a more realistic, narrower auroral zone with a higher energy input from particle precipitation would result in higher outflow velocities. We would need to increase the spatial resolution of JIM to accurately model auroral zones significantly narrower than those used in this paper (see section 2.3).
We would also expect temperature gradients to form, since particle precipitation heats the auroral regions. However, the energy of the precipitating electrons is mostly deposited at pressure levels It must be emphasized that our simulation is not in a steady state and that we require to compute many more rotations before we can assess the long-term effects of energy transport and deposition. Modeling with a spatial grid of higher resolution than that used in this study is desirable in order to model more realistic structures for the auroral zone and higher velocity, probably supersonic, auroral outflows. We also need to run the model for many more planetary rotations in order to probe the long-term effects of (1) wind transport on the atmospheric composition (section 3.3) and (2) energy transport and deposition on the temperature distribution (section 3.4).
We intend to continue our simulation toward a steady-/quasi-steady state, and to track the additional changes in the wind system, temperature, and neutral/ionospher- ishes (X7.J-0). We show the horizontal electron drift velocity, computed from the electron contribution to J, over the 1 nbar pressure level of the model in Figure 11 .
